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(54) Polarizing plate protection film 

(57) Polarizing plate protection film for applying on 
at least one surface of polarizer characterized in that the 
moisture permeability is 3-10 g/m2 x 24hr is proposed. 

The polarizing plate protection film further contains 
equilibrium moisture content of 60% RH at 25 degrees 
Celsius is 0.01 -1 .5 %, 1 -20% of hydrophobic plasticizer 
and 0.001-5% of degradation inhibitor. 

The present invention prevents degradation of 
damp proof thermal characteristics of the polarizing 
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plate protection film by adjusting moisture permeability 
in suitable range, and maintain polarizing capability well, 
and at the same time, the adhesive property between 
the polarizer and the polarizing plate protection film can 
be improved well. 

According to the invention, moreover, the produc- 
tivity of the polarizing plate protection film Increases, 
and the liquid crystal display device using the polarizing 
plate protection film of the invention shows wide viewing 
angle and high contrast ratio. 
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Description 

FIELD OF THE INVEISTTION 

5 [0001] This invention relates to a protective film for polarizing plate used for liquid crystal display devices, etc. 
BACKGROUND OF THE INVENTION 

[0002] Polarizing plate used for liquid crystal display devices etc. comprises polarizer 1 and polarizing plate protection 
10 film 2 provided on both surfaces (or, one surface) of it as shown in FIG. 1 , and these polarizer 1 and polarizing plate 
protection film 2 are laminated with adhesive. 

[0003] Generally, polyvinyl alcohol series film or so adsorbing iodine and dichromatic dye is used as polarizer 1 , and 
cellulose ester series film, polycartionate film, acryl series film, polyester series film, polyolefin series film, nortaomane 
series film, etc. are used as polarizing plate protection film 2. In such a polarizing plate, if moisture penmeability of 

IS polarizing plate protection film 2 Is large, damp proof thennal characteristics would deteriorate and dissociation of multi 
iodine ion or iodine elimination would occur In polarizer 1 , thereby polarizing capability would fall. 
[0004] The technologies preventing degradation of damp proof thermal characteristics are conventionally suggested, 
for example, JPA 59-159109 proposes a method for providing the polarizing plate protection film with high molecular 
compound membrane having water-vapor pemneability 1 0 g/m2 x 24hr or less and JPA 8-5386 proposes the polarizing 

20 plate which applied the protection film having water-vapor permeability of 200 g/m^ x 24hr xlOO am or less at BO 
degrees Celsius. 90% RH to protection membrane. 

[0005] In addition, JPA 8-171016 proposes a manufacturing method of the polarizing plate of which the haze value 
of protection film consisting of cellulose triacetate film does not increase and JPA 5-119216 proposes manufacturing 
method of the polarizing plate of which the polarizing thin layer does not crack. 
25 [0006] By the way, although the polarizing capability of the polarizing plate protection film would deteriorate, as 
described above. If the moisture permeability of it is too large, even in the case where the moisture permeability is too 
small, problems also occur. In other words, applying the polarizing plate protection film to both surfaces or to one 
surface of the polarizer would cause adhesion inadequacy by delaying the drying of the adhesive used for the appli- 
cation. 

30 [0007] As described above. If the moisture pemneability of polarizing plate protection film Is too large, the damp proof 
thennal characteristics would be worse, and the polarizing capability would deteriorate, however, the adhesive property 
would be worse if said moisture pemneability is too small. 

[0008] The object of the present invention is to solve the above-mentioned problems, to provide the polarizing plate 
protection film which enables not to degrade polarizing capability, to improve adhesive property between the polarizer 
35 and the polarizing plate protection film by controlling the rhoisture pemneability of the polarizing plate protection film 
among appropriate range and to increase productivity. 

SUMMARY OF THE INVENTION 

40 [0009] The present invention was completed by zealously examining the moisture permeability of polarizing plate 
protection film in order to solve the above-mentioned problems and by finding the range of the moisture pemneability 
that enables to satisfy both the polarizing capability and the adhesive property pennissible as product. 
[0010] In other words, the polarizing plate protection film of the present invention has the composition characterized 
that its moisture pemneability is from 3 to 1 0 g/m^ x 24hr. 

45 [0011] In the polarizing plate protection film of the present invention, the adhesive property is improved by making 
the moisture permeability 3 g/m^ x 24hr or more because the moisture of the adhesive transmits moderately and drying 
is promoted, and superior polarizing capability is maintained by malcing the moisture permeability 10 g/nn^ x 24hr or 
less thereby restraining that moisture transmits to the polarizer even under the atmosphere of high-temperature and 
humidity. 

50 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] 

55 FIG, 1 is fragmentary sectional view that shows configuration of the polarizing plate. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 



[00131 According to the present invention, the moisture permeability of the polarizing plate protection film is from 3 
to 10 g/m2 X 24hr. preferably from 4 to 8 g/m2 x 24hr. In the case where the moisture permeability is less than 3 gAn2 
5 X 24hr. the adhesive property degrades so that adhesion defects occur in the worst case and the productivity reduces. 
In addition, in the case where the moisture pemneability exceeds 1 0 gfm^ x 24hr. the damp proof thermal characteristics 
of the polarizer deteriorates, and preferred polarizing capability cannot be maintained. 

[00141 In order to adjust the pemieability of the polarizing plate protection film in the above-described range, it Is 
appropriate to control the thickness of the polarizing plate protection film, to select the kind of hydrophobic property 

10 additive or the addition quantity, etc. 

[00151 Regarding the thickness of the polarizing plate protection film, it is desirable to be 20-200 and more 
desirable to be 40-150 urn. In the case where the thickness of the polarizing plate protection film is less than 20 p.m. 
It becomes difficult to adjusts the moisture permeability down to 10 g/m2 x 24hr or less, and in the case whore the 
thickness exceeds 150 ^im it becomes difficult to adjust the moisture permeability up to 3 g/m2 x 24hr or more. 

15 [001 61 As the hydrophobic plasticizer. phosphate series plasticizer is representative. Typical phosphate series plas- 
tlclzer are shown as the following Formula (la) and (lb). 



[Chemical Formula I] 



(la) (lb) 




[0017] In the Formula (la) and (lb), the alkyi group (including cycloalkyi group), aryl group or aralkyi group is desig- 
nated individually by R^ , R2, R3, R4, RS, RS, and P7, Each group may have substituent. Regarding the number of cartoon 
40 atom of alkyI group, it is preferable to be from 1 to 1 2. Typical examples of the alkyI group are. ethyl, butyl, cyclohexyl 
and octyl. Typical example of the aryl is phenyl. Typical example of the aralkyi group is benzyl. Typical examples of 
said substituent for each radical are alkyI group (example: methyl), aryl group (example: phenyl), alkoxy group (exam- 
ple: methoxy, butoxy) and aryloxy group (example: phenoxy). 

[0018] In the formula (lb), the coupling radical of divalence selected among alkylene group, arylene group, sulfonyl 
45 group or combination of these Is designated by the RS. Regarding the n, it is an integer of 1 or more and preferable to 
be from 1 to 1 0. Typical examples of phosphate series plasticizer are triphenylphosphate. Biphenyldiphenylphosphate, 
tricrezylphosphate, octytdlphenylphosphate, triethylphosphate and tributylphosphate. In addition, carboxylate series 
plasticizer may be used as said phosphate series plasticizer. Typical examples of carboxylate series plasticizer are 
dimethylphthalate, diethylphthalate, dibutylphthalate. dioctylphthalate. diethylhexylphthalate, dimethoxyethylphtha- 
50 late, glyceroltriacetate. butyl-phthalyl-butylglycolate. ethylphthalylethylglycolate. and carbinylphthalylethylgtycola- 
tetriacetln. 

[001 9] In addition, typical examples of citric acid ester are acetyl triethyl citrate (OACTE). citric acid tnbutyl (OACTB) 
and so on, and examples of other carboxylate are butyl oleate (BO), methyl linoleate acetyl (MAL), dibutyl sebacate 
(DBS), various kinds of trimerit acid ester, etc. Typical example of the other low molecular plasticizer Is o- or p-toluen- 
55 ethylsulphonamlde. 

[0020] In addition, the ester of trimerit acid or pyromeril acid may be jointly used with phosphate series plasticizer. 
This ester of the trimerit acid or the pyromerit acid has a function of preventing a bleed out of phosphate series plas- 
ticizer. JPA 5-5047 discloses about these acid ester. 
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[0021] Regarding the quantity of addition of hydrophobic plasticizer, it is desirable to be from 1 to 20 %, and more 
desirable to be from 5 to 15 %. In the case where said quantity off addition is less than 1 %, it is not able to reduce the 
moisture permeability effectively, and in the case where said quantity of addition exceeds 20 % there is fear that the 
moisture permeability becoming too snnall. 

5 [0022] It is preferable for the equilibrium moisture content of the polarizing plate protection film at 25 degrees Celsius, 
60 % RH to be from 0.01 to 1 .5 %, and more preferable to be trom 0.2 to 1.2 %. In the case where the equilibrium 
moisture content is less than 0.01 %. the brittleness of the polarizing plate protection film increases and causes crush 
piece in an occasion of cutting and punching, and the multi-layer polarizing plate exfoliates, causing depression of 
quality or productivity. In addition, the increase of electro-static charge induces to easily adsorb foreign matter among 

10 the production process, and there may be the chance of losing the handling characteristic of sheet product of the 
polarizing plate protection film. 

[0023] On the other hand, in the case where the equilibrium moisture content exceeds 1 .5 %, the polarizing capability 
of the polarizer of the polarizing plate may deteriorate, causing a problem of depression of degree of polarization by 
decolorization of iodine, in particular when it is an iodine absorbing type polarizer Furthermore, a size change may 
15 cause unevenness in the display of the liquid crystal display plate. 

[0024] As the materials for the polarizing plate protection film of this invention, filnns such as cellulose ester, acryl. 
polyester, polycarbonate, etc. may be adopted and it is desirable to be fomned of the film comprising more than 80 % 
of cellulose ester. 

[0025] Typical cellulose esters are cellulose triacetate, cellulose triacetate butyrate. cellulose triacetate propionate, 
20 etc. In these, the cellulose acetate of which the acetification degree is from 58 to 62.5 % is preferable. In the case 
where the acetification degree is less than 58%, moisture component rate of the polarizing plate protection film in- 
creases and the size change easily occur thereby decreasing degree of polarization of the polarizer. On the other hand, 
in the case where acetification degree exceeds 62.5 %. the solubility for the solvent deteriorates, and productivity 
decreases. 

25 [0026] The cellulose acetate includes cellulose triacetate (TAG) and cellulose diacetate (DAG). Cellulose acylate is 
suitable for polarizing plate protection film of the present invention. For more information about the cellulose acylate, 
description is as the followlngs. 

[0027] As for the preferred cellulose acylate. substitution degree to hydroxy group of the cellulose satisfies all of the 
following formulae from® to® . 

30 

® 2.6 s A+B ^ 3.0 



<D 2.0 ^ A s 3.0 



(D 0 ^ B ^ 0.8 



''^ @ 1 .9 < A-B 

[0026] In the fomiula, A and B represent substituent of acyl group substituted for by hydroxy group of cellulose, A is 
the substitution degree of acetyl group and B is the substitution degree of acyl group of which the number of carbon 
45 atom is from 3 to 5. 

[0029] There are three hydroxy groups In 1 glucose unit of the cellulose, and the above-described figures represent 
the substitution degree to said hydroxy group 3.0, the maximum substitution degree being 3.0. Generally, as for the 
cellulose triacetate, the substitution degree of A is 2.6 or more and 3.0 or less (in this case the maximum hydroxy group 
without substitution Is 0.4), and in the case where B=0 said cellulose is the cellulose triacetate. 

50 [0030] Regarding the cellulose acylate used in dope of a solution film fomning method of the present invention, cel- 
lulose triacetate of which the whole acyl group are acetyl group, and of which the acetyl group is 2.0 or more and acyl 
group with number of carbon atom 3-5 is 0.8 or less, and with the hydroxy group without substitution is 0.4 or less are 
preferable, and in particular, the cellulose triacetate of substitution degree 2.6-3.0 is more preferable. 
[0031] In addition, the substitution degree Is determined by measuring the degree of coupling of acetic acid to sub- 

55 stitute hydroxy group of cellulose and aliphatic acid of number of carbon atom 3-5. and by means of calculation. As 
the measuring method, it is executed following D-817-91 of ASTM. 

[0032] Regarding the acyl group of number of cartjon atom 3-5 other than acetyl group, typical examples are proplonyl 
group (C2H5CO-). butyryl group (C3H7CO-) (n-. iso-), and valeiyl group (with C4H9CO-) (n-, iso-, sec-, tert-), and among 
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these, one of n-substitution is preferable in the view-point of mechanical strength and dissolvability. etc. in the form of 
film, and in particular, n-propionyl group is more preferable. 

[00331 In addition, mechanical strength and damp proof thermal characteristics deteriorate if the substitution degree 
of acetyl group is small. ^ u 

[0034] The solubility to organic solvent would be improved if the substitution degree of acyl group of which the number 
of carbon atom is from 3 to 5 were large, and the physical property may practical as far as each substitution degree is 
in the range of above description. 

[0035] As for the degree of polymerization of cellulose acylate (viscosity mean), it is preferable to be from 200 to 
700 and in particular, more preferable to be from 250 to 550. The viscosity mean degree of polymerization (DP) can 
be riieasured with Ostwald's viscosimeter and determined from measured inherent viscosity h] of cellulose acylate 
using the following fomriula. 



DP = lr\] /Km (In the formula. Km is constant: 6 x 1 0'"*) 



IS 



25 



[00361 Typical example of cellulose as cellulose acylate material is cotton linter or wood pulp. etc.. and any cellulose 
acylate provided from the material cellulose or the mixture of these may be employed. 

[00371 Typical examples of organic solvent dissolving cellulose acylate are hydrocarbon (example: benzene, tolu- 
ene) halogenated hydrocarbon (example: methylene chloride, chlorobenzene). alcohol (example: methanol, ethanol. 
diethylene glycol), ketone (example: acetone), ester (example: methyl acetate, ethyl acetate, propyl acetate) and ether 
(example: tetrahydrofuran, methyl cellosolve), and so on. 

[003B1 Among these, halogenated hydrocarbon of which the number of carbon atom is from 1 to 7 is preferable, and 
the methylene chloride is the most preferable. 

[00391 Fromthe view-pointofthesolubillty of cellulose acylate.peel-apartpropertyfromsupport.mechanicalstrength 
of the film the physical property of optical characteristics, etc., it is desirable to mix one or several kinds of alcohol of 
whch the 'number of carbon atom is from 1 to 5 to the solvent in addition to the methylene chloride. Regarding the 
content of alcohol. It Is desirable to be 2-25 mass % to the whole solvent, and more desirable to be 5-20 mass %. 
Concrete examples of alcohol are methanol, ethanol, n-propanol. isopropanol. n-butanol, etc.. and methanol, ethanoL 
n-butanol or the mixture of these is preferably used. 
30 [0040] In addition, it is suitable to employ the solvent consisting of methyl acetate, ketone and alcohol and the solvent 
ratio of which are respectively 20-90 mass % of the methyl acetate, 5-60 mass % of the ketone and 5-30 mass % of 

the alcohol. u *i 

[00411 Solvent composition without the use of methylene chloride is suggested recently In order to keep the influence 
of environmental pollution minimum. For this purpose, ether of which the number of carbon atom is 3-12. ketone of 
35 which the number of cariaon atom is 3-12. and ester of which the number of carbon atom is 3-12 are preferable, and 
the appropriate mixture of these is employed. The ether, ketone and ester with cyclic structure may be adopted. Ether 
ketone and the chemical compound having two or more functional group of esters (in other words. -0-. -CO- and 
-COO-) may be employed as the organic solvent. 

[00421 The organic solvent may have other functional group such as alcoholic hydroxy group. In the case where the 
40 organic solvent has the functional group of two kinds or more, it is suitable that the number of carbon atom is within 
the code limit of chemical agent having either of said functional groups. 

[00431 Typical examples off ether of which the number of carbon atom is 3-1 2 are diisoprpyl ether, dimethoxymethane. 

dimethoxyethane. 1,4-dioxane. 1 ,3-dloxolane, tetrahydrofuran. anisole and phenetole. Typical examples of ketone 

class of which the number of carbon atom is 3-12 are acetone, butanone, diethyl ketone, diisobutyl ketone, cyclopen- 
45 tanone, cyclohexanone and methylcyclohexanone. Typical examples of the ester of which the number of carbon atom 

Is 3-12 are ethyl bormate, propyl bormate, pentyl bomnate, methyl acetate, ethyl acetate and pentyl acetate. Typical 

examples of organic solvent having functional group equal to or more than two kinds are 2-ethoxyethyl acetate, 2-meth. 

oxy ethanol and 2-butoxyethanol. . 

[00441 Various kinds of additive appropriate for use in each preparation process, for example, ultraviolet radiation 
so absorbent, degradation inhibitor, fine particle powder, stripping aid, optical characteristic moderator, and fluorine^on- 

taining surface active agent can be added to dope used in the polarizing plate protection film of the present invention. 

[00451 The timing of addition may be at any time in said dope preparing process, or said dope-prepanng process 

itself may consist attaching the step of addition and mix of the additives after the last step of the preparation process. 

[00461 As said ultraviolet radiation absoriaent, an arbitrary kind may be selected depending on purpose, and absorb- 
55 ent such as salicylate ester series, benzophenone series, benzotriazole series, benzoate series, cyanoacrylate. and 

nickel complex salt series is suitable, however, benzophenone series, benzotriazole series, salicylate ester series are 

desirable. 

[0047] As examples of benzophenone series ultraviolet radiation absorbent, there are 2,4-dihydroxybenzopherione: 
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2-hydroxy-4-acetoxy benzophenone, 2-hydroxy-4-methoxy benzophenone, 2,2'-di-hydroxy-4-methoxy benzophe- 
none. 2.2'-di-hydroxy-4. 4'-methoxy benzophenone, 2-hydroxy-4-n-ocloxybenzophenone. 2-hydroxy-4-dodecyloxy- 
benzophenone, 2-hydroxy-4- (2-hydroxy-3-nnethacryloxine) propoxy benzophenone, etc. 

[0048] As benzotriazole series uitraviolet radiation absorbent, there are 2(2'-hydroxy-3*-tert-butyl-5*-methylphenyO- 
5-chloro benzotriazole, 2(2*-hydroxy-5'-tert-butylphenyl) benzotriazole. 2(2'-hydroxy-3*. S'-di-tert-amyl phenyD benzo- 
triazole, 2(2'-hydroxy-3\ 5'-dhtert-butylphenyl)-5-chloro benzotriazole. 2(2'-hydroxy-5'-tert-octylphenyl) benzotriazole. 
etc. As salicylate ester series ultraviolet radiation absorbent, there are phenylsalicylate. p-octyl phenylsalicylate, p- 
tert-butyl phenylsalicylate, etc. 

[0049] Among the ultraviolet radiation absorbents described above, 2-hydroxy-4-methoxy benzophenone, 2,2'-di- 
hydroxy-4. 4'-methoxy benzophenone. 2(2'-hydroxy-3Mert-butyl-5'-methylphenyl)-5-chloro benzotriazole. 2(2*-hy- 
droxy-5*-tert-butylphenyl) benzotriazole, 2(2'-hydroxy-3'. 5'-dl-tert-amyl phenyl) benzotriazole. and 2(2'-hydroxy-3'. 5'- 
dt-tert-butylphenyI)-5-chloro benzotriazole are particularly desirable. 

[0050] It is desirable for the ultraviolet radiation absorbent to be used as the compound of the plural absorbents of 
which the absorption wave is respectively different because it can get high screening effect within wide wavelength 
range. 

[0051] It Is desirable for the ultraviolet radiation absorbent for liquid crystal to be superior in absorption power tor 
ultraviolet radiation at wavelength 370 nm or less in temns of degradation prevention of the liquid crystal, and to be 
with a little absorption of visible light at wavelength 400 nm or more in terms of displaying characteristic of the liquid 
crystal. 

[0052] As desirable ultraviolet radiation absorbents, for example, there are oxybenzophenone series chemical agent: 
benzotriazole series chemical agent, salicylate ester series chemical agent, benzophenone series chemical agent, 
cyanoacrylate chemical agent, nickel complex salt series chemical agent, etc. Particularly preferred ultraviolet radiation 
absoriDents are benzotriazole series chemical agent and benzophenone series chemical agent. Among these, benzo- 
triazole series chemical agent is the most preferable because it Induces little unnecessary coloration against cellulose 
ester. 

[0053] In addition, each of JPA 8-239509. JPA 8-29619, JPA 7-11056. JPA 7-11055. JPA 7-11056, JPA 6-148430, 
JPA 6-118233, JPA 6-107854. JPA 5-271471, JPA 60-235862, JPA 5-194789, JPA 5-1907073, JPA 3-199201. and 
JPA 2000-204173 discloses about the ultraviolet radiation absoriaent. 

[0054] Regarding the quantity of addition of ultraviolet radiation absorisent. it Is desirable to be 0.001-5 mass % to 
cellulose acylate. and more desirable to be 0.01 -1 mass %. In the case where the quantity of addition is less than 0.001 
mass % to cellulose acylate, enough effect of the addition does not appear, and in the case where the quantity of 
addition exceeds 5 mass %, it becomes probable that the ultraviolet radiation absort^ent bleeds out on film surface. 
[0055] In addition, the uitraviolet radiation absorbent may be added simultaneously in the timing of cellulose acylate 
dissolution, or may be added in the dope after the dissolution. In particular, the way that the ultraviolet radiation ab- 
sortjent solution is added In the dope just before casting by means of a static mixer or so is preferable because it is 
able to easily adjust optical absorption characteristic. As said degradation inhibitor, cellulose triacetate etc. may be 
suitable for preventing from resolution. As the other degradation inhibitors, there are chemical agents such as butyl 
amine, hindered amine chemical agent (disclosed in JPA B-325537). guanidine compounds (disclosed in JPA 
5-271471), benzotriazole series ultraviolet radiation absoriDent (disclosed in JPA 6-235819), benzophenone series 
ultraviolet radiation absorbent (disclosed in JPA 6-118233). Among these, typical examples of the hindered amine 
chemical agent are t-butyl amine, triphenylamine, tribenzylamine, etc. In addition, as the guanidine compounds, there 
are chemical agent as shown by each following Formula (2a) (2b). 
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10 



15 



[Chemical Formula 2 ] 
(2a) (2b) 

CHa CH3 
H 




H H 

N — C-N— (t) C3H7 




[0056] Regarding a quantity of addition of degradation Inhibitor, it is desirable to be 0.001-5 %, and more desirable 
20 to be 0 01 -1 %. In the case where the quantity of addition is less than 0.001 %, enough effect of the addition does not 
appear and in the case where the quantity of addition exceeds 5 %, it becomes probable that the material cost rises 
and become disadvantageous. 

[0057] As said fine particle powder, silica, kaolin, talc, diatomaceous earth, quartz, calcium carbonate, barium sulfate, 
titanla. alumina, etc. can be optionally used depending on the purpose. It is preferable to disperse these fine particle 
25 powders in a binder solution with arbitrary measure such as high-speed mixer, ball mill, an attriter. ultrasonic dispersion 
machine before they are added in the dope. As the binder, cellulose acylate is desirable. 

[0058] It Is preferable for the fine particle powder to be dispersed along with other additives as the ultraviolet radiation 
absorbent, etc. Regarding the dispersion solvent, although an arbitrary solvent may be applicable, it is preferable to 
be the solvent of the composition similar to the dope solvent As for the number average particle size of the fine particle 

30 powder, 0.01-100 ^m is preferable, and particularly 0.1-10 ^im is more preferable. Said dispersions may be added 
simultaneously in the timing of a cellulose acylate dissolution, or may be added in the dope among arbitrary production 
process, however, the way that the dispersions are added in the dope just before casting by means of a static mixer 
or so is preferable similarty as the ultraviolet radiation absorbent. Regarding the content of the fine particle powder, it 
is desirable to be 0.001 -5 mass % to the cellulose acylate. and more desirable to be 0.01 -1 mass %. In the case where 

35 the quantity of addition is less than 0.001 mass % to the cellulose acylate, enough effect of the addition appears and 
in the case where the quantity of addition exceeds 5 mass %, it becomes probable that the surface appearance of the 
polarizing plate protection film degrades. 

[0059] As said stripping aid, surface-active agent is effective, and there are phosphoric acid series, sulfonic acid 
series, cartoxylate series, nonion series, cation series, etc. not particularly limited. These stripping aids are disclosed 

40 in.forexample.JPA 61 -243837, etc. 

[0080] ■ Regarding the quantity of addition of said stripping aid, it is desirable to be 0.001 -2 mass % to the cellulose 
acylate, and more desirable to be 0.01-1 mass %. In the case where the quantity of addition is less than 0.001 mass 
% to the cellulose acylate, enough effect of the addition does not appear and in the case where the quantity of addition 
exceeds 2 mass %, it becomes probable that the stripping aid precipitates or insoluble materials generate. 

45 [0061] The nonion series surface- active agent is the surface active agent of which the nonion nature hydrophilic 
group is polyoxyethylene, potyoxy propylene, polyoxy butylene, poly glycldyl and sort^itan, and concretely, they are 
polyoxyethylenealkyi ether, polyoxyethylene alkyi phenyl ether, polyoxyethylene-polyoxy propylene glycol, polyalcohol 
fatty acid partial ester, polyoxyethylene polyalcohol fatty acid partial ester, polyoxyethylene fatty acid ester, polyglycerol 
fatty acid ester, a fatty acid diethanolamide, triethanolamine fatty acid partial ester. 

50 [0062] The anionic series surface-active agent is carisoxylate, sulfate, sulfonic acid salt, or phosphate salt and the 
typical examples are fatty acid salt. alkyI benzene sulfonic acid salt. alkyI naphthalene sulfonic acid salt, alkyI sulfonic 
acid salt, a-olefin sulfonic acid salt, dialkylsulfosuccinic acid salt^ a-sulfonated fatty add salt, N-methyl-N oleyl taurine, 
petroleum sulfonic acid salt. alkyI sulfate salt, sulfated fats and oil, polyoxyethylene alkylether sulfate, polyoxyethylene 
alkyl phenyl ethereal sulfate salt, polyoxyethylene styrenated phenyl ethereal sulfate salt, alkyI phosphate salt, poly- 

55 oxyethylene alkylether phosphate, naphthalene sulfonic acid salt formaldehyde condensate, etc. 

[0063] The cation series surface-active agent is amine salt, the fourth grade ammonium salt, pyridium salt, etc. and 
examples are the first, second and third fatty amine salt, and the fourth grade ammonium salt (tetraalkylammonium 
salt, trialkyl benzyl amnrronium salt, alkyl pyridium salt, alkyl imidazolium salt. etc.). 
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m0641 The amphoteric series surface-active agent is carboxy betaine. sulfobetaine. etc. and examples are N-tn- 
alkyl-N-cartJOxymethyl ammonium betaine. and N-triall<y^N-sulfoalky1anea^moniumbetaines. By adding said fluonne 
system surface-active agent, static elimination effect will be expected. • u, ,^ r, nno 5 

rOOSSl Regarding the quantity of addition of said fluorine-containing surface-active agent, it is desirable to be O^OOZ-2 
mass % to the cellulose acylate. and more desirable to be 0.01-0.5 mass %. In the case where the quantity of addition 
is less than 0 002 mass % to the cellulose acylate, enough effect of the addition does not appear and in the case where 
the quantity of addition exceeds 2 mass %. it becomes probable that the surface-active agent precipitates or insoluble 

rooSr'^lS Ihe piLent invention, retardation activator (optical characteristics moderator) may be added to the dope. 
By adding the retardation activator, optical anisotropy of the polarizing plate protection film becomes controllable JVs 
for the retardation activator. It Is preferable to employ aromatic compound having at least two aromatic nngs In order 
to adjust the retardation of the cellulose acylate film. „-^,,h«^ii.ii«co 
[00671 AS for the aromatic compound, it is applied in the range of 0.01 -20 mass part for 1 00 mass part of the cellulose 
acylate It is desirable for the aromatic compound to be applied in the range of 0.05-1 5 mass parts for 1 00 mass part 
of the cellulose acylate. and more desirable to be applied in the range of 0.1 -1 0 mass part. Two or more kinds of the 
aromatic compound are jointly applicable. 

100681 Among aromatic ring of the aromatic compound, aromatic heterocycle ring is included in addition to aroma ic 
hydrocart)on ring. Regarding the aromatic hydrocarbon ring, it is particulariy preferable to be 6- membered nng (in 
other words, benzene ring). The aromatic, heterocycle ring is generally unsaturated heterocycle. As for the aromatic 
heterocycle ring, it is preferable to be 5, 6, or 7-membered ring, and it is more preferable to be 5 or 6-membered nng. 
[00691 The aromatic heterocycle ring generally has the maximum numbers of double bond. As heteroatoms, nitrogen 
atom oxygen atom, and sulfur atom are preferable and the nitrogen atom Is particularly preferable. Typical examples 
of aromatic heterocycle ring are furan ring, thiophene ring, pyrrole ring, oxazole ring, isoxazole nng, thiazole nng, 
isothiazole ring, imidazole ring, pyrazole ring, furazan ring, triazole ring, pyran ring, pyridine ring, pyridazine ring, py- 
rimidine ring, and pyrazine ring 1 .3,5- triazine ring. ..... 

[00701 In ttio present invention, colorant may be added to the dope. By adding the colorant, a light piping phenomena 
oanbepreventedevenwhenthedopeisappliedtothesupportforlight-sensltlvematerial.etc. Regarding the a quanh^ 
of addition of saidcolorant. It isdesirabletobelO-IOOOppm with weight rate to thecellulose acylate, and more desirable 

to be 50-500 ppm. , , 

[0071 1 Moreover heat stabilizer, such as salts of alkaline earth metal, such as magnesium or cesium, antistatic agent, 
flame retardant, lubricant, etc. can be appropriately added to the dope of the present invention depending on require- 
ment Following description is as to optical characteristics of the polarizing plate protection film of the present invention. 
[00721 First the retardation in the surface of the polarizing plate protection film (Re) is determined by measunng 
difference between both the longitudinal refractive index and the lateral refractive index in the wavelength of 632.8 nm 
using elllpsometer (polarimetry meter AEP-100. produced by Shimazu Corporation) and multiplying the value of film 
thickness with the following fomnula. 



Re = (nx - ny) X d 



nx: refraction index of lateral direction 

ny: refraction index of longitudinal direction ^ ., , 

[00731 The small retanlatlon (Re) shows that there is no optical anisotropy in the surface direction, and practical 
depending on application among the range of 0-300 nm. In addition, the retardation (Rth) in the thickness direction of 
film is important, too, and is determined by multiplying the value of film thickness to the value of birefringence in thick- 
ness direction In the wavelength of 632.8 nm with the following formula. 



Rth = {(nx + ny)/2 - nz) x d 



nx: refraction index of lateral direction 

ny: refraction index of longitudinal direction 

nz: refraction index of thickness direction 
[00741 The small refraction index in the thickness direction shows that there is no optical anisotropy In the thickness 
direction and the suitable range Is decided depending on application. Generally speaking, Rth of the cellulose acylate 
film produced with the present invention is from zero nm to 600 nm per 1 00 ^m, and besides, practically used in the 

range of from zert) nm to 400 nm. . . , , , 1^ 

[00751 The polarizing plate protection film of the present invention can be uUlized as vanous films, for example, as 
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optical compensation sheet, films for optical use such as support films for AR. LR. AG membrane, or support film for 
photographic materials. In the case where the present invention is applied to optical compensation sheet, the polarizmg 
plate protection film itself is used as the optical compensation sheet. In addition, in the case where the film itself is 
used as the optical compensation sheet, It is desirable that a transmission axis of the polarizing plate and a lagging 

5 axis of the optical compensation sheet are deployed substantially parallel or perpendicular. JPA 1 0-48420 discloses 
about the arrangement of both the polarizing plate and the optical compensation sheet. The liquid crystal display device 
has the constitution of liquid crystal cell canving liquid crystal between two pieces of electrode substrate, two polarizing 
plates deployed on both surfaces of said liquid crystal cell, and at least one optical compensation sheet deployed 
between said liquid crystal cell and said polarizing plate. 

10 [00761 The liquid crystal layer of the liquid crystal cell is usually fomned by sealing in the liquid crystal in the space 
made between two pieces of substrate by putting in a spacer. The transparent electrode layer Is fomned on the substrate 
as transparent film including electro conductive substance. Further, a gas ban-ier layer, a hard coat layer or an undercoat 
layer (used for adhesion of the transparent electrode layer) may be applied on the liquid crystal cell. These layers are 
usually applied on the substrate. The thickness of the substrate for the liquid crystal cell is generally from 50 ^m to 2 mm. 

15 [0077] The optical compensation sheet is birefringent and used for the purpose of removing coloration of display 
screen of the liquid aystal display device, and of improving viewing angle characteristic. The cellulose acylate film 
itself of the present invention can be used as the optical compensation sheet. 

[0078] Moreover, the function of an antireflection layer, an antiglare layer, XJ4 layer and biaxial stretching cellulose 
acylate film can be applied. Moreover, In orderto improve viewing angle of the liquid crystal display device, a laminated 
20 optical compensation sheet of both the cellulose acylate film of this technology and birefringence film of reverse (pos- 
itive/negative relation) property can be used. Furthermore, the optical compensation sheet having the optical anisotropy 
layer including mesomorphism chemical agent (in particular, discotheque mesomorphism molecular) on support is 
proposed (JPA 3-9325, JPA 6-148429, JPA 8-50206, and JPA 9-26572). 

[0079] The protective film for polarizing plate of this Invention can be used as the support for said optical compen- 
25 sation sheet. Among the polarizers of said polarizing plate, there are iodine series polarized light membranes, dye 
series polarized light membrane using dichromatic dye. and polyene series polarized light membrane. Each polanzer 
is generally produced using polyvinyl alcohol series film. 

[00801 As for the protection film for the polarizing plate, it is desirable to have the thickness of 25-350 nm, and more 
desirable to have the thickness of 40-200 ^m. A surface finishing membrane can be applied to the liquid crystal display 

30 device. . , • 

[0081] The function of the surface finishing membrane includes a hard coat, antihazing treatment, antiglanng treat- 
ment and antireflection treatment. As the adhesive bonding the polarizer and the protective film for polarizing plate, 
there are polyvinyl alcohol series adhesive, acrylic resin series adhesive, epoxy series resin adhesive, and isocyanate 
series adhesive. It is desirable that said optical anisotropy layer is a layer including the discotheque mesomorphism 

35 molecular with negative uniaxis and with oblique orientation. 

[0082] As for the layer including the discotheque mesomorphism molecular the hybrid orientation where the angle 
between a disc face and a support face may vary in depth direction of optical anisotropy layer can be adopted, and 
the homeothropic orientation where the disc face is parallel to the support face, the homogeneous orientation where 
the disc face is perpendicular to the support face, or the twist orientation where the disc face is twisted in depth direction 

40 of optical anisotropy layer may be adopted. In addition, it is probable that these orientations coexist (for example, the 
hybrid orientation + the twist orientation). It is preferable that the hybrid orientation exists in said layer. Each optical 
axis one by one of the discotheque mesomorphism molecular exists in nomnal direction of the disc face. 
[00831 However, as the whole layer In whteh the discotheque mesomoiphism molecular makes hybrid orientation, it 
has no optical axis. The polarizing plate protection film of the present invention can be used as the liquid crystal cell 

45 of various display modes. Various display modes such as TN (Twisted Nematic). IPS (In-Plane Switching). FLC (Fer- 
roelectric Liquid Crystal), AFLC (AntI- Ferroelectric Liquid Crystal). OCB (Optically Compensatory Bend), STN (Supper 
Twisted Nematic), VA (Vertically Aligned), and HAN (Hybrid Aligned Nematic) is pn^posed. In addition, the display mode 
dividing the orientation of said display mode is also proposed. 

[0084] The cellulose acylate film is effective in all the liquid crystal display device of each display mode. In addition, 
50 it is effective for all the liquid crystal display device of transmission type, reflecting type, and half transmission type. 
[0085] The polarizing plate protection film of the present Invention can be used as the support for optical compen- 
sation sheet of TN type liquid crystal display device having the liquid crystal cell of TN mode. The liquid crystal cell of 
TN type and the TN mode liquid crystal display device are well known for a long time. Regarding the optical compen- 
sation sheet used for the TN type liquid crystal display device, each of JPA 3-9325. JPA 6-148429. JPA 8-50206 and 
55 JPA 9-26572 discloses in detail. In addition, paper by Mori and other (Jpn. J. Appl. Phys. Vol.36 (1 997) p.143 or Jpn. 
J. Appl. Phys. Vol.36 (1997) p.1068) describes about it. Regarding the TN type liquid crystal display device, each of 
JPA 10-123478, WO 9848320, and the Japanese Patent No.3022477 discloses in detail. 

[0086] The polarizing plate protection film of the present invention can be used as the support for optical compen- 
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sation sheet for STN type Uquid crystal display device having the liquid crystal cell of STN mode. In the STN type liquid 
crystal display device, cylindrical shape mesomorphism molecular In the liquid crystal cell is generally twisted in he 
range of 90-360 degrees and the product (And) of both index of refraction anisotropy (An) and cell gap (d) of the 
cylindrical shape mesomorphism molecular is in the range of 300-1500 nm. Regarding the optical compensation sheet 
used for the STN type liquid crystal display device, JPA 2000-105316 discloses in detail. 

[00871 The polarizing plate protection film of the present im/ention can be used as the support for optical compen- 
sation sheet of VA type liquid crystal display device having the liquid crystal cell of VA mode. It is desirable for he 
optical compensation sheet used for VA type liquid crystal display device that the direction that magnitude of retardation 
becomes the smallest exists neither in the face of optical compensation sheet nor in its nomial direction. Optica property 
of the optical compensation sheet used for the VA type liquid crystal display device is detemnined by the optical property 
of the optical anisotropy layer, by the optical property of the support and by the arrangement between the optical 
anisotropy layer and the support. In the case where two pieces of optical compensation sheet are used for VA type 
liquid crystal display device, it is preferable to adjust the retartlatlon in theface of optical compensation sheet to among 
the range of from -5 nm to 5 nm. . , 

r00881 Therefore, it is desirable for the magnitude of retardation In each face of two pieces of optical compensation 
sheet to be adjusted to 0-5. in the case where one piece of optical compensation sheet are used for VA type liquid 
crystal display. It is preferable to adjust the retardation in face of optical compensation sheet to among the range of 
from -10 nm to 10 nm. 

r00891 The polarizing plate protection film of the present invention can be used as the support for optical compen- 
sation sheet of OCB type liquid crystal display device having liquid crystal cell of OCB mode or of HAN type liquid 
crystal display device having the liquid crystal cell of HAN mode. It is desirable forthe optical compensation sheet used 
for OCB type liquid crystal display device or HAN type liquid crystal display device that the direction that magnrtude of 
retardation becomes minimum exists neither in the optical compensation sheet nor in its nomial faction. Optical 
property of the optical compensation sheet used for the OCB type liquid crystal display device or for the HAN type 
liquid crystal display device Is also determined by the optical property of the optical anisotropy layer, by the optical 
property of the support and by the arrangement between the optical anisotropy layer and the support. Regarding the 
optical compensation sheet used forthe OCB type liquid crystal display device or HAN 'yP!.'*^""^^^'^^'^ ' -^^^P'^ 
JPA 9-197397 discloses in detail. In addition, paper by Mori and other (Jpn. J. Appl. Phys. Vol.38 (1999) p.2837) 

[OMo'r The°p"olari2ing plate protection film of the present Invention can be used as support for optical compensation 
sheet of ASM (Axially Symmetric Aligned Micro cell) type liquid crystal display device having liquid crystal ceH of ASM 
mode The liquid crystal cell of ASM mode is characterized that a resin spacer of whom the position is adjustable 
maintains the thickness of the cell. Other property of the liquid crystal cell of ASM mode is similar to the property of 
the liquid crystal cell of TN mode. Regarding the liquid crystal cell of ASM mode and the ASM type liquid crystal display 
device, paper of Kume and other (Kume et al.. SID98 Digest 1089 (1998)) describes in detail. 

EXAMPLES 

[Examples 1-23 and Comparative Examples 1-25] 
<Manufacturing method of the polarizing plate protection film> 

r00911 Polarizing plate protection fUm consisting of cellulose triacetate (acetlficatlon degree: 59.5 %) was manufac- 
tured by filtering the dope prepared by prescription shown in Table 1 , casting said dope on the surface of stainless belt 
of mirror plane, stripping off after desiccation, and drying for one hour at 1 20 degrees Celsius. 
[00921 in addition , the dope Indbding methyl acetate was prepared by mixing the cellulose triacetate and the plas- 
ticizer (triphenylphosphate. Biphenyldiphenylphosphate), cooling down to -70 degrees Celsius, and heat-treating, then 
the polarizing plate protection film was manufactured by filtering said dope, casting and drying in the same way 
[0093] Moreover, the polarizing plate protection film consisting of Arton. polycartjonate, and polyethersulfone was 
manufactured by filtering the dope after dissolving with dichloromethane. casting and drying similarly 
10094] The Examples 1 to 23 and the Comparative Examples 1 -25 were executed by changing the thickness of said 
film (20 Lim 40 Lim. 80 jim, 120 jim), and adjusting moisture permeability. The Prescription of the Examples and the 
Comparative Examples are shown in Table 1 and Table 2. In Table 1 and Table 2. "Pres." means Prescription, Ex. 
means Example, and "C.E." means Comparath^e Example. 
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IJable 1] 













5 




Pres. 1 


Pres.2 


Pres. 3 


Pres. 4 


Pres.5 


Pres.6 


Pres. 7 


Pres.8 


Pres. 9 




TAG 


15.00 


15.00 


15.00 


15.00 


15.00 


15.00 


15.00 




1 o.uu 




Triphenyl Phosphate 


3.00 


1.50 


0.75 


2.00 


1.00 


0.50 


2.00 


1.00 


0.50 


10 


Biphenytdiphenyl 

Phosphate 


0.00 


0.00 


0.00 


1.00 


0.50 


0.25 


1.00 


0.50 


0.25 




Methylene Chloride 


75.40 


76.80 


77.50 


75.40 


76.80 


77.50 


0.00 


0.00 


0.00 




Methanol 


6.60 


6.70 


6.75 


6.60 


6.70 


6.75 


0.00 


0.00 


0.00 




Ethanol 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


12.30 


12.53 


12.64 


IS 


n-butanol 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


4.10 


4.18 


4.21 




Methyl Acetate 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


65.60 


66.80 


67.40 


20 


Tributylamlne (solid 
ratio %) 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.10 


0.20 


0.50 


Film 


20 


C.E. 1 


C.E. 3 


C.E, 5 


C.E. 6 


C.E. 8 


C.E. 10 


C.E 11 


C.E. 13 


C.E. 15 




thickness 
(urn) 


40 


Ex. 1 


Ex.3 


Ex.5 


Ex. B 


Ex. 10 


Ex. 12 


Ex. 15 


Ex. 17 


Ex. 19 




80 


Ex.2 


Ex.4 


Ex. 6 


Ex. 9 


Ex. 11 


Ex. 13 


Ex. 16 


Ex. 18 


Ex. 20 


25 




120 


C.E. 2 


C.E. 4 


Ex.7 


C.E. 7 


C.E. 9 


Ex. 14 


C.E. 12 


C.E. 14 


Ex.21 



[Table 2] 



30 



35 



Sample Film 


Film Thickness (pjn) 


20 


40 


80 


120 


A r t o n 


Ex.22 


C.E.17 


C.E.20 


C.E. 23 


Polycarbonate 


Ex.23 


C.E.18 


C.E. 21 


C.E.24 


Polyether sulfone 


C.E. 16 


C.E.19 


C.E.22 


C.E.25 



<Manufacture of the polarizing plate> 

40 [00951 The polarizing plate was manufactured by preparing the polarizer adsorbing iodine to a stretched polyvinyl 
alcohol film, and affixing said polarizing plate protection film to both surfaces of said polarizer using polyvinyl alcohol 
series adhesive. 

[0096] Assessment result of the equilibrium moisture content of 60 % RH at 25 degrees Celsius, polarizing property 
and adhesive property of above-mentioned Examples 1 to 23 and Comparative Examples 1-25 are shown in Tables 3 
4S and 4. 
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[Table 3] 





No. 




Moisture Permeability (g/ 


Moisture Content 


Polarizing Property 


Aonesive rropeny 


5 


E 


1 


D.O 


0.8 


Good 


Excellent 




X 


2 


Q a. 
o.o 


0.8 


Excellent 


Excellent 




a 
m 


3 


f .O 


0.8 


Excellent 


Excellent 


10 


n 
r 


4 


A O 


0.8 


Excellent 


Excellent 




1 

e 


5 


0. 1 


0.8 


Good 


Excellent 






6 


A ^ 


0.8 


Excellent 


Excellent 






7 


O.O 


1.2 


Excellent 


Excellent 


15 




8 


"7 O 

7.2 


1.2 


Good 


Excellent 






9 


3-6 


1.2 


Excellent 


Excellent 






10 


8.2 


1 .2 


Excellent 


Excellent 


20 




11 


4. 1 


1 .2 


Excellent 


Excellent 






12 


9.1 


1.2 ■ 


Good 


Excellent 






13 


4.y 


1 .2 


Excellent 


Excellent 


25 




14 




0.9 


Excellent 


Excellent 




15 


7.5 


0.9 


Good 


Excellent 






16 


3.8 


0.9 


Excellent 


Excellent 






17 


8.5 


0.9 


Good 


Excellent 


30 




18 


4.2 


0.9 


Excellent 


Excellent 






19 


9.5 


0.9 


Good 


Excellent 






20 


5.6 


0.9 


Excellent 


Excellent 






21 


3.1 


0.9 


Excellent 


Excellent 


35 




22 


3.1 


0.2 


Excellent 


Excellent 






23 


3.2 


0.2 


Excellent 


Excellent 



40 



45 



50 
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[Table 4] 



No. 


Moisture Permeability (g/m^ • 24hr) 


Moisture Content 


Polarizing Property 


Adhesive Property 


C. E 


1 


12.5 


0.8 


Bad 


Excellent 




2 


2.2 


0.8 


Excellent 


Bad 




3 


15.2 


0.8 


Bad 


Excellent 




4 


2.6 


0.8 


Excellent 


Bad 




5 


16.4 


0.8 


Bad 


Excellent 




6 


13.1 


1.2 


Bad 


Excellent 




7 


2.3 


1.2 


Excellent 


Bad 




8 


16.5 


1.2 


Bad 


Excellent 




9 


2.7 


1.2 


Excellent 


Bad 




10 


18.2 


1.2 


Bad 


Excellent 




11 


13.2 


0.9 


Bad 


Excellent 




12 


2.4 


0.9 


Excellent 


Bad 




13 


16.8 


0.9 


Bad 


Excellent 




14 


2.6 


0.9 


Excellent 


Bad 




15 


17.7 


0.9 


Bad 


Excellent 




16 


1 nn nr mors 


0.4 


Bad 


Excellent 




17 


1.5 


0.2 


Excellent 


Bad 




18 


1.6 


0.2 


Excellent 


Bad 




19 


1 00 or more 


0.4 


Bad 


Excellent 




20 


0.7 


0.2 


Excellent 


Bad 




21 


0.8 


0.2 


Excellent 


Bad 




22 


95 


0.4 


Bad 


Excellent 




23 


0.9 


0.2 


Excellent 


Bad 




24 


1 


0.2 


Excellent 


Bad 




25 


62 


0.4 


Bad 


Excellent 



<Measuring method of the equilibrium moisture content> 

[0097] Titration detennination by Karl Fischer technique was conducted atter dissolving the sample film with meth- 
ylene chloride. 

<Assessment method of the polarizing property and assessment> 

[0098] M easuring the parallel transmittance (Yp) and the orthogonal transmittance (Yc) in visible area of the polarizing 
plate by spectrophotometer, and the degree of polarization P was detemnlned based on the next fonnula. 

[Formula 1] 
P = 7(Yp-Yc) / (Yp+Yc) 

[00991 The degree of polarization was measured after having revealed the polarizing plate sample in the atmosphere 
of 90 % RH at 60 degrees Celsius, for 500 hours. The measured values were classified to Excellent, Good, and Bad 
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using the following definition. 

Excellent: The degree of polarization was 99.7 % or more. 
Good: The degree of polarization was 99.6-99.2 %. 

Bad: The degree of polarization was less than 99.2 %. 

<Assessment method of the adhesh^e property and assessment> 

[01001 The adhesive property was measured by peeling apart the polarizing plate protection film from the polarizing 
plate sample by peeling apart test after drying at 60 degrees Celsius for 24 hours and classified to Excellent or Bad 
using the following definition. 

Excellent: There was no peeling between the polarizing plate protection film and the polarizing plate sample. 
Bad: There was peeling between the polarizing plate protection film and the polarizing plate sample. 

[0101] In addition, all the polarizing plate samples of which the polarizing plate protection film were manufactured 
with cellulose triacetate film were revealed in the atmosphere of 90 % RH at 80 degrees Celsius for 500 hours. As a 
result, smell of acetic acid was ensured in the polarizing plate manufactured by using the polarizing plate protection 
film with the prescription 1-6 among the cellulose triacetate films. 

[0102] From the result, it is considered that the cellulose triacetate film itself degrades and dissolves by hydrolysis 
regarding these samples. However, neither the smell of acetic acid nor the change in the appearance was recognized 
in the polarizing plate using the polarizing plate protection film manufactured with the dope of prescription 7-9. From 
the result, it was recognized that the butyl amine with the addition of the prescription 7-9 improves damp proof themrial 
characteristics of the cellulose triacetate film. 



[Example 24] 



<Manufacture of the cellulose triacetate solution> 

[01 03] The solution was prepared by adding cellulose triacetate powder (mean size: 2mm) little by little In dissolution 
tank made by stainless steel and having agitation vane, agitating enough in the following soh/ent mixed solution. After 
the addition, the cellulose triacetate swelled by being stored at room temperature (25 degrees Celsius) for three hours. 
In addition, regarding all the methyl acetate, the cyclopentanone, the acetone, the methanol and the ethanol as the 
solvent were used with the water content of 0.2 mass % or less. 



Cellulose triacetate (substitution degree: 2.B3, viscosity mean degree of polymerization: 320, 

water content: 0.4 mass %, viscosity of the 6 mass % methylene chloride solution: 305 mPas) 

Methyl acetate 

Cydopentane 

Acetone 

Methanol 

Ethanol 

Plasticizer A (dipentaerythritol hexaacetate) 
Plasticlzer B (triphenylphosphate) 
Fine particle powder (silica (particle size 20 nm)) 
Ultraviolet radiation absorbent A 

(2.4-bis-(n-octyl thio)-6-(4-hydroxy-3, 5-dl-tert-butyl anilino) -1, 3,5- triazine) 
Ultraviolet radiation absorbent B 

(2(2'-hydroxy-3', 5'-di-tert-butylphenyl)-5-chloro benzotriazole) 
Ultraviolet radiation absort^ent C 

(2(2'-hydroxy-3', 5'-di-tert-amyl phenyl))-5-chloro benzotriazole 
Ci2H250CH2CH20-P(=0)-(0 K) 



6 mass part 

53 mass part 
1 0 mass part 
5 mass part 
5 mass part 
5 mass part 
3 mass part 
3 mass part 
0.1 mass part 
0.1 mass part 

0.1 mass part 

0.1 mass part 

5 mass part 



[0104] In addition, the viscosity of this solution provided with cooling solution process described below was 1 60 Pas 
(45 degrees Celsius). 
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<Coo!ing dissolution of the cellulose triacetate solutlon> 

[01 05] Feeding the cellulose triacetate solution with screw extmder, and made them pass cooling division spending 
three minutes at -70 degrees Celsius. Cooling was carried out by means of coolant (produced by 3M company. 
"Frorinaat") that cooled down to -80 degrees Celsius with refrigerating machine. Then, the temperature of the solution 
provided by cooling was raised up to 120 degrees Celsius by the heat exchanger installed with static type mixer, cooled 
down to 50 degrees Celsius after having been held for three minutes, and the solution was fed to the vessel made of 
stainless steel and defoamed by stimng at 50 degrees Celsius for two hours. 

[01 061 The cellulose triacetate solution prepared as afore described was filtered with filter paper of absolute filtration 
accuracy 0.01 mm (produced by Toyo filter paper Co.. Ltd.. -#63-) and further filtered with filter paper of absolute 
filtration accuracy 0.0025 mm (produced by Pall Company. TH025"). 

<Manufacture of the cellulose triacetate fllm> 

[01 071 The temperature of the cellulose triacetate solution provided with afore described solution process was raised 
to 50 degrees Celsius and the solution was cast on the surface of the mirror plane stainless support through a casting 
head. The temperature of the casting support was 1 0 degrees Celsius, the casting speed was 40 m/minute and the 
casting width was 100 cm. The drying wind of 120 degrees Celsius was sent to the cast cellulose triacetate film for the 
purpose of drying it. Two minutes after casting, the cast film was stripped off from casting support made of min^or plane 
stainless steel, then, dried at 110 degrees Celsius for 10 minutes, and at 150 degrees Celsius for 30 minutes, thereby 
getting the cellulose triacetate film (film thickness was 40 \i m) afterwards. Moisture pemieability of this cellulose tria- 
cetate film was 9.5 g/m2 x 24hr, and the water content was 1 .2 %. 

<Manufacture of the polarizing plate A> 

[0108] A polarizer was prepared by adsorbing iodine to the stretched polyvinyl alcohol film, and said cellulose tria- 
cetate film was laminated on both surfaces of the polarizer with polyvinyl alcohol series adhesive in the way that the 
lagging axis of polarizing membrane becomes parallel with the transmission axis. 

<Assessment of polarizing property> 

[01 091 The degree of polarization was measured with aforesaid method after having revealed the polarizing plate A 
in the atmosphere of 90% RH at 80 degrees Celsius, for 500 hours. 

[01 1 0] The degree of polarization of the polarizing plate A was equal to or more than 99.6 %, and enough durability 
was recognized. 

<Manufacture of polarizing plate B> 

[011 11 A polarizer was prepared by adsorbing iodine to the stretched polyvinyl alcohol film, and said cellulose tria- 
cetate film was laminated on one surface of the polarizer with polyvinyl alcohol series adhesive in the way that the 
lagging axis of polarizing membrane becomes parallel with the transmission axis. At the same time, said cellulose 
triacetate film after receiving saponification treatment was laminated on the other surface of the polarizer with polyvinyl 
alcohol series adhesive. 

[01 1 21 Furthermore, the polarizing plate B with the optical compensation sheet was manufactured by sticking optical 
compensation sheet (produced by Fuji Photo Film Co., Ltd.. "WV film") with tacky adhesive to the surface on which 
said cellulose triacetate film was applied In the way that the lagging axis became parallel mutually 

<Assessment as the form of liquid crystal display device> 

[01131 Said polarizing plate A and polarizing plate B were implemented in liquid crystal display device of TFT (thin 
film transistor) type. As a result, both of said polarizing plate A and polarizing plate B showed wide viewing angle and 
high contrast ratio. 

[Example 25] 

<Preparation of cellulose triacetate solution for inner layer> 

[01 1 41 The solution was prepared by adding cellulose triacetate powder (mean size 2mm) little by little in dissolution 
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tank made by stainless steel and having agitation vane, agitating enough in the following solvent mixed solution. After 
the addition, the cellulose triacetate swelled by being stored at room temperature (25 degrees Celsius) for three hours. 
In addition, regarding all the methyl acetate, the cyclopentanone, the acetone, the methanol and the ethanol as the 
solvent were used with the water content of 0.2 mass % or less. 



Cellulose triacetate 

(substitution degree: 2.83. viscosity mean degree of polymerization: 320, water content: 0.4 mass 

%, viscosity of 6 mass % methylene chloride solution: 305 mPas) 

Methyl acetate 

Cydopentane 

Acetone 

Methanol 

Ethanol 

Plasticizer A (dipentaerythritol hexaacetate) 

Plasticizer B (triphenylphosphate) 

Fine particle powder (silica (particle size 20 nm)) 

Ultraviolet radiation absoriaent A (2,4-bis-(n-octyl thio)-6-(4-hydroxy-3. 5-di-tert-butyl anilino)-1, 
3,5-triazlne) 

Ultraviolet radiation absortDent B (2(2'-hydroxy-3', 5'-di-tert-butylphenyl)-5-chloro benzotriazole) 
Ultraviolet radiation absorbent C (2(2'-hydroxy-3', 6'-dl-tert-amyIphenyl)-5-chloro benzotriazole 
Ci2H25QCH2CH20-P(=0)-(OK)2) 



1 6 mass part 



53 mass part 
1 0 mass part 
5 mass part 
5 mass part 
5 mass part 
3 mass part 
3 mass part 
0.1 mass part 
0.1 mass part 

0.1 mass part 
0.1 mass part 
0.05 mass part 



[01 1 51 Further, the viscosity of this solution provided with cooling solution process was 60 Pas (45 degrees Celsius). 
<Coollng dissolution of the cellulose triacetate solutlon> 

[0116] Feeding the cellulose triacetate solution with screw extruder, and made them pass cooling division spending 
three minutes at -70 degrees Celsius. Cooling was carried out by means of coolant (produced by 3M company. 
"Frorinaat") that cooled down to -80 degrees Celsius with refrigerating machine. Then, the temperature of the solution 
provided by cooling was raised up to 1 20 degrees Celsius by the heat exchanger installed with static type mixer, cooled 
down to 50 degrees Celsius after having been held for three minutes, and the solution was fed to the vessel made of 
stainless steel and defoamed by stirring at 50 degrees Celsius for two hours. 

[01 1 71 The cellulose triacetate solution was filtered with filter paper of absolute filtration accuracy 0.01 mm (produced 
by Toyo filter paper Co., Ltd.. ''#53") and further filtered with filter paper of absolute filtration accuracy 0.0025mm (pro- 
duced by Pall Company "FH025"). 

<Preparation of cellulose triacetate solution for outer layer> 

[01181 The cellulose triacetate solution for outer layer was prepared in the same way as the cellulose triacetate 
solution for inner layer, with only changing the quantity of the cellulose triacetate to 13 mass part, and the quantity of 
the methyl acetate to 56 mass part respectively. Further, the viscosity of this solution provided with cooling solution 
process was 25 Pas (45 degrees Celsius). 

< Cooling dissolution of the cellulose triacetate solution> 

[01191 Feeding the cellulose triacetate solution with screw extruder, and made them pass cooling division spending 
three minutes at -70 degrees Celsius. Cooling was carried out by means of coolant (produced by 3M company, 
"Frorinaat") that cooled down to -80 degrees Celsius with refrigerating machine. Then, the temperature of the solution 
provided by cooling was raised up to 1 20 degrees Celsius by the heat exchanger installed with static type mixer, cooled 
down to 50 degrees Celsius after having been held for three minutes, and the solution was fed to the vessel made of 
stainless steel and defoamed by stirring at 50 degrees Celsius for two hours. 

[01201 Thecellulosetriacetatesolutlonwasfilteredwlthfilterpaperof absolute filtration accuracy 0.01 mm (produced 
by Toyo filter paper Co., Ltd., "#63") and further filtered with filter paper of absolute filtration accuracy 0.0025 mm 
(produced by Pall Company, "FH025"). 



16 



EP 1 237 017 A1 



<Manufacture of cellulose triacetate film> 

[01 21 1 The cellulose triacetate film lamination sheet of the configuration of three layers (thickness of the inner layer: 
80 am. thickness of each surface layer: 2 urn) was manufactured by simultaneously casting said cellulose triacetate 
solutions from a multiple casting die on to the casting support made of metal arranging so that the cellulose triacetate 
solution for Inner layer is inside and that the cellulose triacetate solution for outer layer are outsides, peeling the cast 
film apart from the support, and then drying. 

[0122] The film stripped off from the casting support was dried in stepwise for three minutes at 1 00 degrees Celsius, 
five minutes at 130 degrees Celsius, and for 1 0 minutes at 1 50 degrees Celsius with being conveyed by a tenter, and 
the solvent was evaporated, then, the cellulose triacetate film was obtained. Moisture permeability of this cellulose 
triacetate film was S.&g/m^ x 24hr, and the water content was 1.1%. 

<Manufacture of polarizing plate C> 

[0123] A polarizer was prepared by adsorbing iodine to the stretched polyvinyl alcohol film, and said cellulose tria- 
cetate film was laminated on both surfaces of the polarizer with polyvinyl alcohol series adhesive In the way that the 
lagging axis of polarizing membrane becomes parallel with the transmission axis. 

<Assessment of polarizing property> 

[01 24] The degree of polarization was measured with aforesaid method after having revealed the polarizing plate C 
in the atmosphere of at BO degrees, 90RH. for 500 hours. The degree of polarization of the polarizing plate C was 
equal to or more than 99.6 %, and enough durability was recognized. 

<Manufacture of polarizing plate D> 

[0125] A polarizer was prepared by adsorbing iodine to the stretched polyvinyl ateohol film, and said cellulose tria- 
cetate film was laminated on one surface of the polarizer with polyvinyl alcohol series adhesive in the way that the 
lagging axis of polarizing membrane becomes parallel with the transmission axis. At the same time, said cellulose 
triacetate film after receiving saponification treatment was laminated on the other surface of the polarizer with polyvinyl 
alcohol series adhesive. 

[0126] Furthermore, the polarizing plate B with the optical compensation sheet was manufactured by sticking optical 
compensation sheet {produced by Fuji Photo Film Co., Ltd.. "WV film") with tacky adhesive to the surface on which 
said cellulose triacetate film was applied in the way that the lagging axis became parallel mutually, 

<Assessment as the form of liquid crystal display device> 

[0127] Said polarizing plate C and polarizing plate D were implemented in liquid crystal display device of TFT (thin 
film transistor) type. As a result, both of said polarizing plate C and polarizing plate D showed wide viewing angle and 
high contrast ratio. 

[0128] The present invention prevents degradation of damp proof themial characteristics of the polarizing plate pro- 
tection film by adjusting moisture permeability in suitable range, and maintain polarizing capability well, and at the 
same time, the adhesive property between the polarizer and the polarizing plate protection film can be Improved well. 
[01 29] While there has been described what is at present considered to be the prefen-ed embodiment of the invention, 
it will be understood that various modificaUons may be made therein, and it is intended to cover in the appended claims 
all such modifications as fall within the tme spirit and scope of the Invention. 



Claims 

1 . Polarizing plate protection film for applying on at least one surface of polarizer characterized In that the moisture 
permeability is 3-1 0 g/m^ x 24hr. 

2. The polarizing plate protection film according to claim 1 wherein the equilibrium moisture content of 60% RH at 
25 degrees Celsius is 0.01 -1.5 %. 

3. The polarizing plate protection film according to claim 1 or 2 containing 1-20 % of hydrophobic plasticizer. 
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4. The polarizing plate protection film according to claim 1 , 2 or 3 further containing 0.001 -5 % of degradation inhibitor. 

5. The polarizing plate protection film according to claim 1 . 2. 3 or 4 further containing 80 % of cellulose ester. 

6. The polarizing plate protection film as claimed in claim 5 wherein said cellulose ester is cellulose acetate of which 
the acetification degree is from 58 to 62.5 %. 

7. The polarizing plate protection film according to claim 1 . 2, 3 or 4 characterized In being manufactured with the 
dope prepared from cellulose acylate solution, of which the solvent is comprising methyl acetate, ketone and 
alcohol, and the solvent ratio is 20-90 mass % of methyl acetate, 5-60 mass % of ketone, and 5-30 mass % of 
alcohol. 

8. The polarizing plate protection film according to claim 1 . 2. 3 or 4 characterized In being manufactured with the 
dope prepared from cellulose acylate solution, and said dope is containing 0.001-5 mass % of at least one kind 
of ultraviolet radiation absort^ent to said cellulose acylate. 

9. The polarizing plate protection film according to claim 7 characterized in that said dope is containing 0.001-5 
mass % of at least one kind of ultraviolet radiation absoriaent to said cellulose acylate. 

10. The polarizing plate protection film according to claim 1 , 2, 3 or 4 characterized in being manufactured with the 
dope prepared from cellulose acylate solution, and said dope is containing 0.001-5 mass % of at least one kind 
of corpuscle powder to said cellulose acylate. 

1 1 . The polarizing plate protection film according to claim 7 or 9 characterized In that said dope is containing 0.001-5 
mass % of at least one kind of corpuscle powder to said cellulose acylate. 

12. The polarizing plate protection film according to claim 1 , 2. 3 or 4 characterized In being manufactured with the 
dope prepared from cellulose acylate solution, and said dope is containing 0.001-2 mass % of at least one kind 
of stripping aid to said cellulose acylate. 

13. The polarizing plate protection film according to claim 7, 9, or 11 characterized In that said dope is containing 
0.001 -2 mass % of at least one kind of stripping aid to said cellulose acylate. 

14. The polarizing plate protection film according to claim 1 , 2, 3 or 4 characterized In being manufactured with the 
dope prepared from cellulose acylate solution, and said dope is containing 0.002-2 mass % of at least one kind 
of fluorine series surface active agent to said cellulose acylate. 

1 5. The polarizing plate protection film according to claim 7. 9. 1 1 or 1 3 characterized in that said dope is containing 
0.002-2 mass % of at least one kind of fluorine series surface active agent to said cellulose acylate. 

16. Polarizing plate comprising the polarizing plate protection film as defined in claim 1 , 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 , 
12, 13, 14, or 15. 

17. Liquid crystal display device comprising the polarizing plate as defined in claim 16. 
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Fig. 1 



Polarizing plate 
protection film 1 
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